(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11087349 A 

(43) Date of publication of application: 30.03.99 



(51) int 01 HOI L 21/3205 
HOI L 21/28 




(21) Application number: 10043623 


(71) Applicant: 


MITSUBISHI ELECTRIC CORP 


(22) Date of filing: 25.02.98 


(72) Inventor: 


MAEKAWA KAZUYOSHI 


(30) Priority: 16.07.97 JP 09191065 









(54) PRODUCTION OF SEMICONDUCTOR DEVICE 
AND THE SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the oxidation of 
Cu in a high pressure reflow process of Cu and to 
prevent the deterioration of embedding characteristics 
due to it, in forming wiring to the contact holes or 
through-holes of a semiconductor device. 

SOLUTION: In the process of forming a copper film 5 
which covers wiring connecting holes 3a of the 
inter-layer dielectric of the semiconductor device and 
forming an Cu oxidation Inhibiting film 4 on a Cu film, 
a high vacuum atmosphere of 1.33*10-^ Pa or high 
vacuum is maintained at the time of forming the Cu 
oxidation inhibiting film 4. Thereafter the copper of 
the copper film is press fit to the wiring connecting 
holes 3a at high temperature and high pressure of an 
inert gas. A metal such as titanium or a silicon nitride 
film is used as the oxidation inhibiting film. The Cu 
film is formed by a sputtering method, using the copper 
of the purity of 99.999 wt.% (SN) or better as a target. 
The quantity of impure gas in the high pressure inert 
gas quantity gas is kept at 50 vpm or less. 
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±f0ii@^fitCjg®j!i|T^*^?>, 1. 3 3X10-3Pa 
(lX10-5Torr) aT®lS^#H^S:«e$l^^-«^^ 5* 

AnjglcMS*T-<Z)r^ 1. 3 3XlO-3pa (1X10 

-&rorr) OT<oiBEK^H^S:*B#"rszii:&4mi;-t 
^f>^t;k ^t>i^>?.-r>, =EU^7^X -ryiSx^^^^ 20 
i;^SIf 1 Xtt 2 ic|Bi®oi|^f!iaS@cDiSim 

[11:^^5] ±SSBmfOJ^^^^ |^ifiS99.99a»t%(5N) 
*CD:^f^i!iiti;S/>^.*«:50vpiia^Ttc-r5 r t t^^Ht^ 

& 



[000 1] 
[0002] 



•r-sfc«)<z)i3istt3^5:y^§m3 a s:?^^-rs. 

[0 0 0 3] r^{CZ:(5DSSnj@cti(JDi|i#flsC'x-A 1 0 

(CuJD S:^-r-6o z:©^, S3 (b) fC:^^-^^ 

■t^x-Al O$:400'CR±:lCj&tB^UJ&:*^6), 40~100MPa 

g3jSit32iLt«S§m3 aa)|^g|5?:CuT'^m-rS= 
[0004] 

(c) lCgt-rJ:e>H. ltimS:m6D-tSAr;tf:;^.*<Di^fe 

[0 0 0 5] Z.CD5§Wti, ±iB<DJ:e>'a:raS5:P*'tS 

SMbi:*4xfCg^<««)ii«5*4^G)^^bS:R&lhLfci|^ 
[000 6] 

*>e>, 1 . 3 3X1 0-3p a (lXlO-5Torr) JSAT©]^ 

[0 0 0 7] z.<mm<Dimtmm<D9m^ 

14, ±i»bI»ifcli9^fitljg<Z)«&, ±IBmEA3^tcM 
S>tX(0^ 1. 3 3X10-3pa (IXlO-Slorr) 

[0 0 0 8] z:<©«Q9®^<*^®<^>$J6§:^ 

(4. ±smimstjm>w^iii^x. ^^y. ^y^)\y. 
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- [0 0 0 9] *^c> rc!)|8^®i}^<*^S®sst:&a 

' [0 0 10] z:cD|gW<Z)ifi^{4^M«)SSi*^ 
li, ±faliM«)?^^?:x i|iifiS99.999wt%(5N)JiUi®«@S: 

[0 0 11] zi(D58^a)^«t^iS«)SSi*^ 
jtf SrSOvpmJeilTlc-t S r fe^i: -t S =fo® T-fe 

So 

[0 0 12] z:©5S^®^<*lsei*, ±IH®v^ 

[0 0 13] 

[|§W<D|^®?^fil] 20 
■r, 01 (a) tC^-ri|^t7i-/M 0®»iffi®lCfe 

^i\zwm^^jmt^, ^fls^i (Si 
ssMiicDr^ &s^^^i^^^^l (si^) jucj^ 

®S3li i:®ISS:«SCfl^Il-^-rsggm3 

[0 0 14] 01 (b) 1*01 (a) (DVm^^:^~>^ 
1 Oa>5p®0T*&y, 01 (a) 1*01 (b) (DA-A 
WIffi$:3^LTV^S. 01 (c) tt01 (b) 
-B®TffiS:St-r0T'&S, 

[0 0 15] jiJcfc, z:®SStn2gt|'®^Ni^'J7x-/M 

li, ^£!®^3i:>A-rt®i|^i|ct;x-Ai o&fi^ts 40 
rf^^y(Jm§.^i:M-^^. •?-r{c?RS14^:^S:io~lo 
OOPag^A-r -5 r tC J: ^W-"^ X -/M 0 

tCj:S^"J-->^^a>lSA\ ArtplC:?K^ (H2) 
[0 0 16] I^VAT, 01 (d) lCa^-tJ:e>lC, Z^y^^y 5C 
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1^^^£feS^^^iCVDj£^C J: iBS«8|3 i^j^ms a 5:-^ 
OD^^-rSCuliC 5 li, iBi«« 3 feS V ^ttgg^7L 3 a $: 

[0 0 17] z.(rxiam^(JMWc^M^ %.\zwmt^ 

1. 33X10 -3 Pa (lX10-5Torr) Jg<^T®iSS^T' 

[0 0 18] Qxm^<mmk. mzMm'ti>:rM 

«btc, ^Is^^^it^x-zM 0?::*c^ici^-tsz:i:«;<it 
i^^lCiji^b^*^?), CuM5CD±{C^bR&lhlK4S:J^ 

^•rs. z.ammitm^m^'o^fimM^^t. i. 33 

X 1 0-2p a (lX10-4Torr) igSi:'5:oT*«tV>o 
[0 0 19] ^bR&JfclS4 t hX\t'f-9ymcM (TiN 
IgD :200nIIlSS5:fflV^SZli:*^^T•&So Z.(r>n. 0 
1 (d) tCat-rJ:e)lC, iji#^'i7x-Al 0(D@E$Sg|3 
^^tJ^»3 a<7>lSg|JlC«Jj<-f F8AWfi^S4^•CV^S„ 

*n<Z)iiCi5*-CHi, StJf i. 33x1 o-3p a (ixio-5t 

orr) vxvoy^mM&^tm'^^o 
[0 0 2 0] i^v^TzlG)^^^^'^7x-/M 0&, -mu- 

lifffi«lSI^-V>yt-T-400t:RJ:tCilg^L^*<ej, Ar^ 
<3!)::ptS145!f>^5:SSAS1i, 40~100MPa^®lgm 5:^60 
U Cu)S50DCu«:5}<>f FStCffiA- W^-B:, 01 
(e) {C5^-rJ:e)lC, iiSi5S8i325Lt«S5m3 a<Z)P«ilSI$$: 
CuT'?BS-tSo 

[0021] %\z^7^^t~^ e> ic, CI z: * ■rro-it®^!! 

ili^^^i^^i-Al 0S:Se>-rzii:«;<, llES;^5:«e*-t 
So #tc, M*L/<li, «@l^fifci:S®ililT^*^e>?^0 
SHbl»itli3^^33g<Z)gB*&*T'©I^li, 1. 3 3X10 
-3 Pa (lX10-5Torr) jeAT®lE*S#K^?:«^1" 

So mmiim^^aM<jym^^msj<xm> 

Bffit&lCSS*T-a)|^=b, 1. 3 3X10-3pa (1X10 
-5Torr) iJ*TCD]Wa^H^S:*lS*'^SZLil*^CD^* L 
V>o ^bl»JhlK<3W^fi&*®iii^?»dU 1. 3 3 

X10-2pa (lX10-4Torr) @Si:'5ioT=foJ:V\ * 
mm^^(0^\ZiiM. CuJg50m^fCits#<*:'^x 
lO&l. 33X10-2Pa (lX10-4Torr) <7M 

a^x^A-icjjcei/fe^tcidu cu®mfb*^t>if<, 

iBfffi^T'<7)Cu(Z)il*?)ji*4#f4*^-fbLfc. 6. 6 5X1 
0-3Pa (5X10^5Torr) T'=b^®Cu<D®ffb*^*e>tl 
TfiU, 1. 3 3X10-3pa (lX10-5Torr) Jg^TlC 
■rS3i:lcJ;yCu«)SHb?:«:<-rsz.i:*^T*^fe. 
[0 0 2 2] iefbR&itM4 t LTli, Z.Z.T-li^^i >M 
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im mum -.zoom tbtzt)\ mmV&tHi50mSikh 

imtLxiii^ f-^y CTi) (r>m>^9y9)\^ (la) ,9 

-' yfT.'ry (W) ,^U3/''t'> (Mo) ,'7yiJy (Mn) 

<^S:fflV^-2)r.i:*^T*^So TiN/Ti(DJ:e)tc:i*ie> 

' *Wt;t*S :i i: J: U . -eoTcoCu^ 5 «)^b feRSihl- 
SM^Sr-rSc J&iS, W^-'^B^oy^^ Cutfiico. 
l~10wt. %®K®A1 ,Ti .Si^ft^*^ 1 K 

[0 0 2 3] Xk\^. 01 (f) ICa^'ti'^lC, SBSiSSfiia 

<D*CuK5S:J^U @2iJ|?il3feJ:t«ig|ti?L3 aCDg2«8& 

[0 0 2 4] J^U:®J:e»lc, r®^®?^fl81T*li, lif 

fi&Lfc±tC, Cum®iffbRSifcK4i:bTTi^lCj:S|gS: 
lgta-lifffiO^^?m:«/xicJ;yBBI«ffl^32itJf 

■e, CuK5®iMbi:^ti{cg-:5<a«)ii*4fl4«)^MbS: 

[0 0 2 5] ^oyfm2.. mi'&xm2-km^vx. 

-}\ 1 Olcfel:rSBB®Sl32iOf/*fc»e5^3 a 5:?^ 

[0 0 2 6] mz. H2fZ5^i-J:e)lC, SB«S?i3AtJ^ 

<>''«';TM6&, TiN/Ti|K:70/30nmlC J: yj^^fS. 
IC, /X U TM 6 T?*® A^S^^ tlfcBSfeSSI 3 2fcy£g^ 

3 a $:-^t^Miaiiifii^2CD±tc, ^<mmi tmmiz 

O^fiK^t-SCuJ^Sl*, SBiS?t3$>SVHi^m3 aS: 
[0 0 2 7] ^V\T3C9CuM5®±lCCu<0^bi»itS:B 

14, m\MitM4^tLx. i/^)ziymm^c^^m 

V >TJ^^-rS. V 3 >^fbll7t)^(DSrtbS:R§lt-rS fc 
«), lSfffiTOD^a)CuC!)iI«)ii*4m®^&^bS:l»it-f-S. 
3<7)i:^IBIiS5Sl3atmil^?L3 aWieSlSlCtSu Ell 
(d) fCa^-rJ:e)tc, 5if>r h*8*W^3^^T^^So 
[0 0 2 8] ?jicic, iSta • l8fJE«)^RS14:3!/XlC J:SCu|g 

& (cpMi© izj:^mm>m^JMi:i7^£'t)o 3*ie> 1 
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[0 0 2 9] Z.CD||JS<D?^fig2{CfcV>T%, m& 

OMM 1 i: llI=miC, CuJ^ 5 <DJ^fitDg0f&*^ e>Cu|K 5 (O 

mmsm4<Dm^(jM(D\mtx\ om^aymt^!:^ 

ilt£<. 9imf3iyA-\tl. 33Xl0-3Pa (1X1 
0-5Torr) J[^T®ffii^T'itim^S:»^-tS. 

li, 3 3X10-3Pa (lXlO-5Torr) &rf(D 

[0 0 3 0] mz. :^rJ^:^m5<D^^^iLmBo>m^ 

[0 0 3 1] ±momm3jsixjmm.s aa)m 
ffi/sflD/i u TM 6 <mmt. mm<mm i icssv >TiSM 
•rsr.iitjfS'So :i<DA^)rM&iit, cu)!i5(Dti«wi 

[0 0 3 2] Rt(Dj:e>ic, z<Dm&(Dmm2x\is m 

^bfe±tC, Cu|15a)^b!»itJS4i:LTS/U3>m 

M&?^^u iifM-is;ffi®^p?stt^:^icj:y@s!iffi^3 

RZf/tt=.\t&miS atCCu|S5®«gS:ffiA-rs<ke>lC 
Lfe®-C% Cum5C!)^bi:-etilC«-:5<*l«?)iii!*4^(^) 

[0 0 3 3] miii<mm3. eii&^mlt, zicDigw 

W^S. mi (a) {C^L/fci{i#{*:'J;x-/M 0 

lCi3l:rSiBliP3^t//*fclig5m3 a 

ig*^e>, 01 (d) {Ca^LfeCuBgSC^^XSat^SMb 

[0 0 3 4 1 r^lC, :l<D^Ni^'^?x-/^ l O &400iCJi^ 
±lcMab3&*^e>40~100MP»gS®ii5ffiS:Ar^®^P?Stt 

my^^m^^xmau mi (e) tc^-rj:e>fc, :i<>fK 

6lZGa^mi}-^-^mm3]kXmmi3 aCDrtgP&Cu-C* 

[0 0 3 5] :i®||SgC!)?^fl83fCj3VNTl4, z.z.xWija 
■ti>^^^^-iS7.tp(D::fm!liff:^oy&i:. Cu«)iHbS:RSit 
■fSfeftlCSOvpni (Volumetric parts per million) 

m&DtftCCu&SMbS-tirSOT'-e^JI&liA'^JSc < 1"So 

(Ar) tt><3!):^^?ii|!fe:j!/>^®ig;S*^, lOOvpiMcD^lC 
14, Cu®SMb®iSS*^t>i^<> :i*i{CjgHL-CCu«)a«?) 
ii*4#tfci)^^bL/fco z:n«:50vpnajATlcbfc^»ci4c 
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-^icii. cuCD^^iat;3^^^cg^<Cu®il^fbili*#[t<© 

[0 0 3 6] tt=.> ^l<3D|^<Z>?^®3^Cj3^^T*;. ^ 

(Dj^ffi 1 1. m^i^ cm 5 ©jg^n:^®!^^*^ ^cm 5 

i:«:<, «!«f-x>A-ttl. 3 3X10-3Pa (1X1 
" 0-5Torr) &.r(^mM&X'im^^im-t&o t-tcL. 

Id:, StJ^l. 3 3X10-3pa (lX10-5Torr) J£AT® 10 

[0 0 3 7] r^ic, 7pmfjs:\m5(DVii^iiwmoB^ 

[0 0 3 8] PJLhCD^tlZ. Z0^(mMS-e\t. M 
S^#H^?:iti^bT*BtLoo, ia«8M«)Cu)i; 5 

gsms alCCum5(Dl@S:ffiA-tS<fce>{CLfc®T% Cu 

[0 0 3 9] S^«)?^ffi4. 01S:#R8UT, 3®^^ 

m^S>, ft-r, 01 (a) lCa^L<fei|i^<*C':7x->'M 0 
lCj3ttSBH«S?t3StOt/*fcliSg^3 a «:J^fi!t-rSX 
a &tJf^CD#J0Di|^<*t';7x-yM 0<Z)^BSt?l^lCoV> 
|l86<Z)?^filiT'UiWbfeXjgi:llI^®n:^S:4T'fc 

[0 0 4 0] r^fc, mi (d) tca^-t<fee)ic, 

^^■&VHiCVDj£lCj:»J, mmmm2(D±lZ. Gums 30 

[0 0 4 1] z:<Dl^o)?^^4^cfev^•r, jx/i^y^tefe?: 
t.%(5N)Rl:(Z)jiii8S®%j®«:fflv>S. iSMieCu^t-y^y 

tits. CuCW!iifiS*^^.995wt.%(4N5)'^liCulig^fiRI6a)a 
fiWi*4m*^fbL/fe*^, 99.999wt.%(5N)lC-rtHiCu 40 

[0 0 4 2] r>ctc, mtmim^cm^aM^nfj^^ 
i)\ :in\tm&(mmix\t2X'mmi^t~:rMii^x 

[0 0 4 3] :lCD|l860?^fi84^Cj3V^T%, ^ 

(mm 1 i: ra^tc, cum 5 <m^tJMoM*i' ^om 5 <© 
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i:3&<, ^aS^x>A-ttl. 33X10-3Pa (1X1 

o-5Torr) &rp<DmM^'mm&^im-t^, *fc> 
mtwitM4om^^> ^fi(DJM<^MBc.ma(om>s^X' 

13U StK 1. 3 3X1 0-3? a (IXIQ-SToit) &rf<0 
[0 0 4 4] iklZ. :^fj£\m5<DVSi^t.W^Sm^^ 

[0 0 4 5] &jia)^t)\z, z<^mi^(mm4:Xit. m 
S:?^fi&u fl^M•^s^ffi<^>:'P^Stt?!/^^-J:»JB^ss^i32it>' 

/* t=.iti^m. 3 a ICCuK 5 ©Cu SrEAl"* <k e) tC U 

Cu]K5<Z)®Mbii-etitcSt3<a«bii«4f14«)^^b 

[0 0 4 6] J^JLh, :*:|§qa®^©?^fl|l~4T'l3U m 

1 (a) ^ca^•t»T®la^c:tev^T. i2«ssi3CDj£:«)^e>gg^ 

?L3 a*^flsSiKUCiiDTV^SgBli^iiS:MlCho 

mii, srai*aiii^2icf2«i^3(D**^fia$tiTv>s 

li, ZICD J: e) 'fcS^, SSSSit 3 &t«gsm 3 a ®M:&T' 
iB8SSI3(©«^ fc5*^Migg^3 a®»5:Cu-r' 

[0047] 

If, i|i#{$^;x-A®»ia!Jfiiiil!i(cB3li8M8l*fclig§l^ 

tzMk. ?^(D®MbRejfcj^<^^iS{cMs*T®r^ 1. 

33X10 -3 Pa (lX10-5Torr) Je*T«>llEi^H^ 

i|iSimii*ActtggmicEALTiBSS=S:?^fiK-rS®T% Cu 
MCQSftfbi:-e4%{cScJ < att)ii*^®^^bS:RSihU 
^SBJS&J^fi^-r S :i H i)^X^ 

[0 0 4 8] z<Dmsiz^nii. ±ssmtw±M 
m^cj3m>^^ ±ssm&>JM\z'M.^t.x<m. i. 3 

3X1 0-3p a (lXlO-5Torr) ^JtT®i®il^#H^S: 
ljifS*-tS«>t?, $e5lcCu|^^bi:WcS-:5<««>ii 

[0 0 4 9] tfe, C:<D5§WICJ:*VIS. «S!S®SKbl»lh 

igj. ^^bi®*L<^*^b^feG)v^■r^^*\ &SV>li-e4xe> 
0!)^^?:ffiV^T, Cu|S«)SMbil-€-titCSr3<«l«)ii» 
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[0 0 5 0] :iamm\zj:n\i> mB0mm± 
[0 0 5 1] z.oMm\z.iitw-i. mMiuyBWL'^^ 

i|a&S99.999wt%(5N)iJU:«)S®«:*-'y«y htUTmv^T 
[0 0 5 2] rCD|8^tCJ:*lli, IB^^^*fctt 
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mU ziO!)|§^c;!)|S!i6<7)J^flll~4lc«};S4^(*^ 

[EI 3 ] mt^^iifmm.(o^-mmmM.^^-t 

[#^®IJi^] 

1 (si^ , 2 srawsm 3 

ssim 3 a 4 iMbESihiK. 5 m 

flg (CuliD , 6 /lUm 8 jK-fF, 10 ^ 
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